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ABSTRACT

In 1998 and in 2001, the author introduced a Fibonacci technique in order to study
two tessellations of the hyperbolic plane, the pentagrid and the heptagrid, the tilings
{5, 4} and {7, 3} respectively. In this paper, we revisit the application of the Fibonacci
technique to the study of a group of motions leaving the pentagrid globally invariant
and to extend this study to the heptagrid, a new result. By the way, we also give a
simple way to number the elements of the dual tilings.
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1. Introduction

As indicated in the abstract, the Fibonacci technique as introduced in 1998, see [9]
and it was significantly improved in 2001, see [2]. The approach was generalized
in [3, 4] under the name of splitting method. The reader is referred to [6, 7, 8] for
major developments of the theory. In 2003, the author presented at WORDS’2003

a paper which applied the Fibonacci technique to a group of motions which leave the
pentagrid globally invariant. Here, we revisit this application and we extend it to
the heptagrid. By the way, we also give a way to locate the tiles in the tilings which
are the duals of the pentagrid and the heptagrid, i. e. the tilings {4, 5} and {3, 7}
respectively, also a new result.

We remind the reader that a tessellation from a regular convex polygon is a tiling
which is obtained by replicating the polygon by reflection in its sides and then, re-
cursively, by reflection of the images in their sides.

Sections 2 and 3 remind previous tools and previous results: Section 2 for the
Fibonacci technique, Section 3 for the application of these tools to the representation
of the elements of the group generated by the reflections in the sides of a fixed tile
of the pentagrid. In Section 4 we perform the same study for the heptagrid. In each
section, we indicate new consequences of the results we obtain. All the figures take
place in Poincaré’s disc model of the hyperbolic plane.


